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D r a f t D r a f t Abstract D sampling of parents (required for parental assignment) and is more accurate than individual D r a f t assignment when differentiation between populations is low or when individual assignments 49 cannot be made with confidence (Manel et al. 2005) . 50 A common challenge for fishery applications is resolving the relative contribution of closely 51 related populations. Methods for increasing assignment accuracy include using putatively 52 adaptive loci (see Ackerman et al. 2011; Araneda et al. 2016) , increasing the number of loci 53 (Larson et al. 2014b) , and increasing the number of individuals and populations sampled 54 (Beacham et al. 2010; Habicht et al. 2010 ). An overlooked enhancement for increasing 55 assignment accuracy is the use of multi-SNP haplotypes rather than single-SNP genotypes. 56 Haplotyping has been demonstrated to increase power for detecting population structure, where 57 haplotypes are either blocks of contiguous genomic sequence (Fariello et al. 2013) were used for all STACKS modules with the following exceptions: process_radtags (-c -r -q - GSIsim was run iteratively with one reporting group at a time as the focal group and the other 149 reporting groups as the secondary groups. The true proportion of the focal reporting group in the 150 mixture was simulated from 0 to 100% in 5% intervals. The remaining mixture proportion was 151 divided into 5% increments and split equally among the secondary reporting groups. Any 152 remaining proportion was randomly assigned to one of the secondary reporting groups. When 153 multiple populations were contained within a reporting group, the mixture proportion for that 154 reporting group was evenly divided among the populations. Reporting groups were simulated 155 with a range of mixture proportions to determine accuracy through a range of stock (Table 3 ). The panel of 150 loci was the smallest number of 193 loci that achieved 90% accuracy with haplotypes while at least 300 loci were needed to achieve 194 90% accuracy for the single-SNP genotype data (Table 3) .
195
Individual assignment to reporting groups varied considerably across reporting groups (Table 4) . resolution of rare alleles while still providing information from the more common alleles. 273 We recognize that choosing loci for GSI based on haplotype information rather than ranking loci 274 based on only one of the SNPs present will likely lead to further increases in GSI accuracy, 275 particularly if locus selection and GSI methods can be developed that take into account the 276 evolutionary relationship between haplotypes. In this manuscript we focused on demonstrating 277 that haplotypes provide a benefit over using a single SNP per locus; this is particularly relevant 278 as amplicon sequencing applications for stock identification are becoming increasingly common 279 (e.g., many agencies that manage salmonid fisheries are adopting SNP panels similar to the The ancestral DNA sequence is in blue; the first SNP is an A/T variant that gives rise to the dark 489 green DNA sequence. The second SNP (C/G variant) will arise on one of these two alleles, in 490 this case the T allele. The two SNPs result in three haplotypes: AC, TC, and TG (light green
